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1Metropolitan Vascular Service and Department of 2Haematology and 3pathology, Medical School, University of Natal, 
Durban, South Africa. 
Objective" Review management of patients presenting with aneurysms due to intimomedial mucoid degeneration 
(IMMD). 
Design" Retrospective analysis. 
Setting: Metropolitan Vascular Service, Departments of Haematology and Pathology, University of Natal. 
Materials and methods: Case records reviewed over an 11 year period. Twenty-two patients were submitted for surgery. 
All had histological confirmation of disease. All patients were black African (Negro) descent and nineteen were female. 
Average age was 52 years. 
Results: Fifteen patients had involvement of descending aorta and seven patients had extra-aortic involvement. 
Hypertension was noted in half of the patients. Seven patients presented acutely with rupture (4) and ischaemic lower limbs 
due to dissection (3). Total absence of clot within aneurysm lumen was a distinctive finding on ultrasound, CT-scan and 
angiography. Treatment followed standard vascular surgical principles. Three patients died following emergency aortic 
replacement. Three patients developed severe intraoperative bleeding problems following elective aortic aneurysm resection 
due to primary fibrinolysis. All had normal preoperative coagulation profiles. 
Conclusion: IMMD is a rare disease affecting the intima and media of vessel wall involving aortic and extra aortic vessels, 
predominantly in younger African females with hypertension. Lack of clot within aneurysm lumen should alert surgeon 
to predisposition toward bleeding diathesis. Meticulous uture technique is essential as aortic wall is friable. Medium to 
long term results are satisfactory. 
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I n t roduct ion  
Aneurysms due to intimomedial mucoid degeneration 
(IMMD) have been sporadically reported in the 
literature, the majority of the reports emanating from 
South Africa. Histologically the disease is charac- 
terised by diffuse elastic tissue degeneration involving 
the intima and media with large quantities of acid 
mucopolysaccharide (mucoid) deposition within the 
intima and media. The aetiology of the condition is 
unknown. In our practice the disease has been 
confined to the Black African (Negro) population, 
predominantly in females. 
On the Vascular Service of the University of Natal 
Hospitals, Durban, South Africa we have treated a 
number of patients in the past decade and manage- 
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ment problems encountered with several patients in 
the last year has prompted the present review. 
Pat ients  and  Methods  
The computerised data base was reviewed over an 11 
year period extending from January 1982 to December 
1993 and the records of 22 patients submitted to 
surgery for aneurysms caused by intimomedial 
mucoid degeneration (IMMD) were culled. All had 
histological confirmation of the disease. All were of 
Black African (Negro) descent and nineteen were 
female. The average age was 52 years (range 20-71). 
The anatomical distribution of vessels involved is 
summarised in Table 1. Fifteen patients had involve- 
ment of the descending aorta and seven had extra- 
aortic involvement. In those with aortic disease 13 had 
infrarenal aortic aneurysm formation, in four of whom 
the iliacs were also involved. Two patients had 
involvement of the lower thoracic aorta extending as 
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Table 1. Sites of involvement 
Aortic (n=15) 
Infrarenal - aorta 9 
- aortoiliac 4 
Thoracoabdominal 2 
Extra-aortic (n=7) 
Subclavian 3 
Common carotid 2 
Common iliac 1 
Superior mesenteric 1 
Table 2. Clinical presentation 
No. of patients 
Aortic (n=15) 
Abdominal nd back pain 11 
Hypertension 11 
Aneurysm rupture 4 
Acute lower limb ischaemia 3 
(Aortic Dissection) 
Extra-aortic (n=7) 
Pulsatile Mass 5 
Dysphagia 2 
Claudication lower limb 1 
Abdominal pain 1 
far as the aortic bifurcation. In five of those with extra- 
aortic disease branches of the aortic arch were 
involved and the common iliac and superior mesen- 
teric arteries were involved on one occasion each. 
Clinical Presentation (Table 2) 
Among those with disease of the aorta eleven pre- 
sented with symptoms attributable to the aneurysm 
such as abdominal and back pain. Eleven patients had 
significant hypertension. The only other risk factor 
was smoking in three patients. Seven presented 
acutely; four with contained rupture and three with 
acute ischaemia of the lower limb which was due to 
aortic dissection which had extended into the iliac in 
each case. 
In the seven with disease confined to the extra- 
aortic vessels a pulsatile neck mass was found in all 
patients with lesions affecting aortic arch branches. In 
the patient with superior mesenteric nvolvement, the 
aneurysm could not be felt on abdominal 
examination. 
With regard to imaging of aortic aneurysms all 
patients were submitted to ultrasound, CT-scan and 
retrograde f moral angiography in order to define the 
extent of the aneurysm and to ascertain whether there 
was an element of dissection. A distinctive finding in 
all patients on all imaging modalities was the total 
absence of clot within the lumen of the aneurysm 
which had a smooth luminal surface and appeared to 
be thin walled. (Fig. la and b). The size of the 
aneurysm ranged between 5-15cm in the aortic group 
and 3-5cm in the extra-aortic group. 
All patients had a battery of liver function tests 
including serum proteins, bilirubin levels, liver 
enzymes and alkaline phosphatase. No patients exhib- 
ited any significant anomalies. Routine haemato- 
logical evaluation entailed full blood count and basic 
clotting profile. The latter comprised of platelet count. 
Prothrombin index (PI), partial thromboplastin time 
(PTT), INR (International Normalisation Ratio), fibrin- 
ogen levels and bleeding time. Following the develop- 
ment of an unexplained systemic oagulopathy dur- 
ing aortic replacement in one patient which was 
thought to be due to disseminated intravascular 
coagulopath~ (DIC) a more detailed coagulation 
profile was obtained on subsequent patients uspected 
of having this vasculopathy. This included Factor V 
and Factor VIII levels, Euglobulin clot lysis time, 
whole blood dilute clot lysis time and cross linked 
fibrin degradation products. 
Operative Management and Results of Treatment 
In the aortic group seven were submitted to emer- 
gency procedures, four for abdominal aneurysm 
rupture and three for acute lower limb ischaemia. 
In 10 patients aortic-iliac replacement was per- 
formed using a standard acron bifurcation graft. Two 
patients had the infrarenal aorta replaced using a 
dacron tube. In one patient it was necessary to replace 
the infrarenal aorta and the distal anastomosis was 
made to both common femoral arteries, due to 
extensive aneurysmal involvement of the fliac system. 
One patient with a leaking aneurysm presented in 
shock and had the thoracoabdominal aorta as well as 
the common iliac replaced using the endoaneurysmor- 
raphy technique. In one patient who constituted a 
poor operative risk and who had very extensive aortic 
dissection extending from the arch of the aorta into the 
left iliac system, a simple femoral cross over graft was 
inserted as a limb salvage procedure. 
In those with extra-aortic disease the aneurysm was 
replaced by interposition of a prosthetic graft of 
appropriate size. 
Following aortic replacement procedures, three 
patients died; all following emergency operations. 
These all developed the progressive picture of multi- 
ple organ failure resulting from severe and profound 
shock and massive blood transfusion. 
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Three patients submitted to elective abdominal 
aortic replacement developed a severe systemic bleed- 
ing disorder during the course of the operation. The 
average measured blood loss in these patients was 7-8 
litres. In each patient he routine preoperative coagu- 
lation profile had been normal. At the time of onset of 
the bleeding problem patients had received a standard 
empiric dose of Heparin (5000 units) but none had had 
excessive blood loss. In each case bleeding com- 
menced following aortic cross clamping and opening 
of the aneurysm in preparation for graft insertion. 
Detailed coagulation studies on the last two patients 
are shown in Table 3. Data on the first patient who 
developed this problem was incomplete. There was 
significant decrease in platelets, fibrinogen and Fac- 
tors V and VIII levels; coupled with a marked 
shortening of the Euglobulin lysis time and whole 
blood dilute clot lysis time. These changes were 
indicative of increased fibrinolytic activity in circulat- 
ing blood. Fibrin cross linked degradation products 
(XDPs) remained within normal limits. XDPs are 
specific for the breakdown of fibrin and not increased 
with breakdown of fibrinogen. This finding therefore 
suggests primary fibrinolysis rather than DIC. All 
three patients responded to platelet, fresh whole blood 
and clotting factor replacement (fresh dried plasma) 
and recovered completely. 
Of the 19 patients available for follow-up, all were 
well 6 months after surgery. In the course of the 
follow-up period of up to 11 years, nine patients have 
been lost to follow-up leaving 10 patients with 
detailed ocumentation. Seven patients remain well in 
the aortic replacement group and three in the extra 
aortic group. None of these have developed new 
aneurysms or anastomotic aneurysms during the 
following up period. 
Discussion 
In a review of abdominal aneurysms in the Black 
population of Durban from the same unit, Costa and 
Robbs 2found this disease in two Black patients out of 
a total of 47 presenting with aortic aneurysm over a 3 
year period, which represented an incidence of 4%. 
Currently a total of 620 aortic as well as extra-aortic 
aneurysms have been dealt with in the same popula- 
tion during the period under review of which 22 were 
due to IMMD, which represents a similar prevalence 
(3.5%). The present report is the largest series pub- 
lished to date in the English language surgical 
literature. Earlier reports by Decker et al. 3 describe the 
disease as being confined to the abdominal aorta. 
Cooper 4 first described the pathology in the extra- 
aortic arteries in six patients. Detailed screening of the 
aorta in these patients showed that none had aortic 
Fig. 1. Computerised tornographic s an (CT) and digital subtraction aortogram (DSA) showing the typical features ofan aortic aneurysrn 
due to intimomedial mucoid egeneration. Note the thin wall of the aneurysm as seen on CT and the total absence ofintraluminal clot in 
both imaging modalities. 
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Table 3. Coagulation profiles in two patients with excessive intraoperative bleeding 
Bleeding Platelets Prothrombin Fibrinogen Factor V Factor VIII EGCLT XDP 
time (min) (xl03/mm3) time (s) INR PTT (s) (G/L) (%) (%) (rain) (mg/ml) 
Normal values 2.5-9 150-350 9-11 ~1.2 25-34 1.5-3.5 60-150 60-150 >120 <200 
Patient (1) 
Preoperation 5 396 11.1 1.02 24 4.29 117 192 280 <200 
Post-aortic clamping 
(10-15 min) -- 60 16.2 1.62 29.7 1.59 31 70 85 <200 
Patient (2) 
Preoperation 8 170 11.3 1.1 26.5 4.06 100 226 510 <200 
Post-aortic damping 
(10-15 min) -- 48 13.2 1.26 39 2.41 56 88 210 <200 
PTT: Partial thromboplastin time. 
EGCLT: Euglobulin clot lysis time. 
XDP: Fibrin cross linked egeneration products. 
involvement and none have subsequently developed 
aortic aneurysms to our knowledge. 
The aetiology is unknown but it would appear that 
the disease precedes aneurysm formation and is an 
end result of elastic tissue degeneration. Decker's 
finding of a similar disease process in apparently 
healthy iliac arteries in patients undergoing aortic 
aneurysm replacement has been confirmed by our- 
selves. Pepler 5studied the aortic wall structure in 144 
post mortem examinations in South African Negroes 
and found varying degrees of metachromatic mucoid 
degeneration f the aortic intima and media in all age 
groups. This degeneration was closely associated with 
elastic tissue breakdown in the aortic intima and 
media which they suggested was aggravated by 
hypertension which is quite prevalent in the South 
African Negro Population and present in 65% of our 
patients with aortic involvement. This disease had 
hitherto only been described in Negroes, and is not 
confined to the South African Population as Steiner et 
al. 6 described similar histological features in a 50-year- 
old Ugandan woman. Recently what would appear to 
be the identical arteriopathy has been reported in an 
autopsy study conducted in India by Sandhyamani. 7 
In this study he described large accumulations of 
mucoid material in the intima and media of both 
arteries and veins which was widespread. The most 
marked changes were however noted in the aorta and 
its major branches. This condition is distinct from 
Erdheims cystic medial necrosis in that both intima 
and media undergo mucoid degeneration, whereas in 
Erdheims the degeneration remain confined to the 
media (Fig. 2). As distinct from atherosclerotic aneu- 
rysms this is predominantly a disease of females and 
certainly occurs in a much younger group than that 
reported for atherosclerotic aneurysm, the average in 
our group being 52 years, the average age of patients 
in atherosclerotic aneurysm in our own institution 
was 65 years. 
The clinical presentation is as would be expected for 
aneurysm in various sites. However, Decker et al. 3 in 
his series had not encountered acute peripheral 
ischaemia due to dissection which occurred in three of 
our patients all of whom had systemic hypertension 
which was difficult o control. 
Three of our patients developed unexplained intra- 
operative bleeding problems. Fine et al. ° drew atten- 
tion to the development of consumption coagulopathy 
in a patient with acute aortic dissection. Consumptive 
coagulopathy also described as the defibrination 
syndrome or disseminated intravascular coagulop- 
athy. 9"1° DIC is characterised byan abnormal bleeding 
tendency and involving decreased serum fibrinogen, 
platelets, factor II (prothrombin) factor V (proacce- 
lerin) and factor VIII (antihaemophilic globulin). Tests 
for fibrinolytic activity done on plasma from DIC 
patients are negative. This syndrome may be initiated 
by a number of stimuli ncluding sepsis, major trauma 
massive haemorrhage and transfusion haemolysis, 
abruptio placentae and neoplasia. More recently other 
authors have reported this abnormality in preopera- 
tive patients with large aneurysms. However, primary 
fibrinolysis is characterised also by an abnormal 
bleeding tendency and involves the decrease in 
plasma fibrinogen, Factor V and factor VIII. Platelets 
are only decreased if marked bleeding occurs when 
they are utilised in trying to bring about normal 
haemostasis. Plasmin is not an aggregating agent as is 
thrombin. Tests for fibrinolysis will show a decrease in 
activity with clot lysis demonstrated in a number of 
ways. In a series of 76 consecutive patients with aortic 
aneurysms, Fischer et al. 12 found clinical DIC in three 
patients who exhibited petechiae and ecchymoses as 
well as thrombocytopaenia, low serum fibrinogen 
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levels and elevated fibrin split products. All mani- 
fested severe bleeding problems intraoperatively but 
responded to component therapy. In a report on two 
patients with similar preoperative manifestations Sie- 
bert and Natelson 11 expressed reservations about the 
aneurysm as the sole cause of the problem as one had 
occult malignant disease and the other liver disease. 
They suggest hat the diagnosis is only valid if the 
coagulopathy disappears following aneurysm resec- 
tion. The pathogenesis in this instance may be 
ascribed to consumption of clotting factors by the 
thrombus within the aneurysm and release of throm- 
boplastin from damaged endothelium, destroyed red 
cells and platelet aggregates. Contact of blood with 
subendothelial collagen and elastin may activate the 
intrinsic clotting mechanism. 
Our patients did not manifest evidence of consump- 
tion coagulopathy prior to operation and the coagula- 
tion problems commenced precisely with application 
of clamps and manipulation of the aneurysm. Coagu- 
lation studies at this stage revealed a decreased 
platelet count and markedly reduced fibrinogen, 
factor V and factor VIII levels. This was associated 
with a significant reduction in the Euglobulin lysis 
time signifying increased fibrinolytic activity in circu- 
lating blood. Fibrin cross linked degradation products 
(XDPs) however emained within normal imits. These 
substances are specific for the breakdown of fibrin and 
are not increased with fibrinogen degradation (Pri- 
mary fibrinolysis). Unfortunately, levels of fibrin 
degradation products (FDPs) were not analysed. 
These would have been markedly increased in these 
(a )  
(c) 
(b) 
Fig. 2. (a) Microscopic specimen (magnification 200 × ) of aortic media showing pools of mucin (large arrow) using haematoxylin and eosin 
stain. Intima not involved (small arrow). Diagnosis being cystic medial necrosis. (b) Microscopic specimen of aortic wail. (magnification 
20 x ) using haematoxylin and eosin stains, showing intimal thickening (small arrow) as well as medial thickening (large arrow). Mucin 
pools are present in intima and media. Diagnosis being intimomedial mucoid degeneration. (c) Micr scopic specimen of aortic wall 
(magnification 400 × ) utilising the Elastic Von Gieson Stain to show media, demonstrating fragmentation and aggregation of elastic fibres 
(large arrows) with intervening pools of mucin (small arrow). Diagnosis being intimomedial mucoid degeneration. (Reproduced here at 
75%). 
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patients. Tests for fibrin monomer which are usually 
positive in DIC were also negative in these patients. 
This suggests that the clot that had already formed 
was lysed and that the bleeding problems were due to 
a primary fibrinolytic process. The mechanism for this 
phenomenon is unknown but it must be postulated 
that fibrinolytic agents are released from the aneurysrn 
wall and this is currently the subject of further study. 
It is of interest o note that the absence of a clot within 
these aneurysms i an invariable feature of the disease 
which further suggests acute thrombolytic activity in 
the aneurysm wall. 
During the same interval we have dealt with 605 
atherosclerotic aortic aneurysms and have only 
encountered similar intraoperative bleeding problems 
in one patient. This suggests a much greater predis- 
position to bleeding diathesis in patients with IMMD 
and the clinician should be aware of this possibility 
when attempting surgery in those suspected of having 
this condition (by virtue of their clinical profile and 
lack of thrombus within the aneurysm on imaging). 
Operative management followed standard princi- 
ples and although there is probable disease in an 
apparently univolved vessel this appeared to hold 
sutures satisfactorily and to date we have not had 
problems with the development of anastomotic aneu- 
rysm. It should be pointed out, however, that the 
aortic wall is more friable than usual and meticulous 
suture technique is essential. Although operative 
findings suggest hat the disease may be far more 
widespread within the vascular tree, surgical repair 
appears to be durable in the medium term and none of 
the patients available for follow-up have developed 
new aneurysms elsewhere. 
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